Introduction
Ulcerative colitis (UC) with superimposed diverticulitis is uncommon and there are currently few reports identifying such presentations; one study cited a prevalence of 0.3% [1] [2] [3] . Complications from inflammatory bowel disease (IBD) can resemble diverticular sequelae. Colonic perforations and enterovesicular fistulas are more common in Crohn's disease, a diagnosis that alters surgical treatment; and segmental colitis associated with diverticula (SCAD) manifests comparably to IBD creating diagnostic challenges [4] [5] [6] [7] [8] [9] . Therefore, in IBD, it can be difficult to distinguish the etiology of such complications and render definitive care. We present a 43-year old male with apparent sigmoid colon perforation in setting of diverticulitis and UC who was a diagnostic challenge secondary to a history of IBD and chronic pain. We review the literature of IBD with diverticular disease and the diagnostic difficulties that complicate the clinical scenario, and put forth a process for aid in diagnosis and management of patients who present in similar fashion.
History
This 43-year old man's history began in 2007 with onset of bloody diarrhea. Colonoscopy diagnosed segmental sigmoid colon UC and treatment was initiated using prednisone before transitioning to Colazal. Due to persistent abdominal pain, he underwent repeat colonoscopy in 2009 showing abnormal sigmoid colon with edema, erythema, purulent exudate and contact bleeding. Pathology confirmed chronic inflammatory infiltrate with acute inflammatory cells, focal cryptitis and lack of granulomas or dysplasia. Diverticulosis was not noted and treatment for UC (infliximab, 6 MP and mesalamine) continued with reasonable symptom control. In 2016, a colonoscopy revealed diffuse continuous ulceration, erosions, congestion and granularity throughout entire colon and rectum, all without indication of backwash ileitis.
In May 2017, the patient presented with severe abdominal pain and diarrhea. Per report, his UC was stable on current therapy. GI PCR for clostridium difficile was positive and he received appropriate treatment, ultimately leading to resolution of diarrhea and negative PCR. He subsequently returned with two weeks of worsening lower abdominal pain, anorexia and intermittent fevers. with associated 6 × 5 × 5 cm abscess abutting the bladder requiring intravenous antibiotics and percutaneous drainage.
Several months later, he moved cities and presented to our hospital, an academic institution, with another episode of significant abdominal pain. Of note, the patient was taken off infliximab and started on Apriso, but promptly stopped due to an allergy. After diagnostic evaluation demonstrated concern for colovesicular fistula and intraabdominal abscess tracking towards the abdominal wall (Figs. 1 and 2), patient underwent operative drainage. Although he initially did well postoperatively, he continued to complain of UC flares. Imaging demonstrated thickening of the distal descending and sigmoid colon with air adjacent to his bladder ( Figs. 3 and 4 ). Due to the unclear etiology of his persistent inflammation, he was scheduled for diagnostic laparoscopy and colectomy to achieve symptom control and more definitive pathologic evaluation. Significant inflammation involving the sigmoid colon adherent to the anterior abdominal wall and left pelvic inlet was noted. The rectum and proximal descending colon were grossly normal, thus an end colostomy was fashioned. The patient was discharged on postoperative day 3, with foley catheter removed in clinic after CT cystogram.
The patient continued to report episodic abdominal pain and bloody diarrhea, consistent with flares. He underwent endoscopic evaluation demonstrating severe proctitis and pancolitis. Treatment with prednisone was initiated, however following one month of high-dose steroids, and three months after Hartmann's operation, he underwent a minimally-invasive total abdominal colectomy with end ileostomy and preservation of the rectum in anticipation of future proctectomy with ileopouch-anal anastomosis (IPAA). This operation was completed as patient could not wean from high-dose steroids, was becoming medically recalcitrant, and our team would not attempt pouch creation while on his prednisone dose. He tolerated this well and is currently awaiting his minimally-invasive IPAA.
Pathology
Pathologic evaluation of his sigmoid colon resection revealed acute and chronic diverticular disease with peridiverticular abscess formation (Fig. 5 ) in the background of chronic active colitis, without evidence of dysplasia or granulomas (Fig. 6 ). The pattern of mucosal inflammation was consistent with known UC.
During his flares following Hartmann's procedure, repeat colonoscopy demonstrated pancolitis with biopsies again confirming UC. Following his total colectomy, patchy mildly active chronic colitis consistent with UC was seen. 
Discussion
Here we present a 43-year old male with apparent sigmoid colon perforation in setting of diverticulitis and UC who proved a diagnostic dilemma due to history of IBD, chronic abdominal pain, and recent move complicating history taking and evaluation. His ultimate diagnosis of perforated diverticulitis complicated by colovesicular and colocutaneous fistula in the setting of chronic UC is extremely uncommon in the literature. Given the low prevalence of diverticulosis in young IBD patients, let alone perforated diverticulitis superimposed on UC, clinicians must consider alternate diagnoses including misdiagnosis of IBD and SCAD [1, 3] .
The prevalence of diverticular disease with UC is rare with estimated prevalence of 0.3% [1] [2] [3] . Casseri's prospective study of 600 patients demonstrated a significant decrease of diverticulosis in UC compared with general population [3] . In older patients, diverticulosis is more likely to predate UC, possibly related to a protective effect on diverticular formation through defects in colonic smooth muscle contraction [1] . Interestingly, Sultan investigated whether this causative relationship existed and demonstrated significantly later onset of IBD in patients with diverticular disease. They proposed that diverticulosis creates an ideal colonic microenvironment through inflammation and bacterial overgrowth that triggers IBD [11] . Other small studies have described acute or fulminant UC after diverticular disease, leading to a marked rise in morbidity and mortality [12] . Beranbaum described the radiographic findings of acute diverticulitis with UC and hypothesized that chronic UC with scar formation can destroy diverticular ostia, which may partially explain the rarity of dual disease presentation [4] . While critical to rule out more common etiologies of colonic perforation, clinicians should include this rare entity.
Given the setting of the patient's intestinal perforation with fistula, Crohn's disease was also considered. Perforations are more common in Crohn's with rates of <2% [4] [5] [6] [7] . Enterovesicular fistulae are reported to occur in <6% of Crohn's patients, usually ileovesical [5, 13, 14] . Colovesical fistulae are most commonly secondary to diverticulitis, accounting for 71% of all cases [15] . The possibility of misdiagnosis is well-established in the literature; a national survey found 10% of responders were misdiagnosed with UC instead of Crohn's and a change in diagnosis between the diseases occurs in 3.3% [16, 17] . Misdiagnosis of UC is more likely in patients present-ing with non-bloody diarrhea or weight loss [18] . This diagnostic ambiguity results from significant phenotypic variability, heterogeneity in endoscopy, absence of defining histology, non-specific pathologic characteristics, and exceptions to classic IBD pathologies [19, 20] . Feakins demonstrated the difficulty in sub-classifying IBD based off colorectal biopsies, outlining a multitude of "pitfalls" challenging accurate identification [21] . Up to 20% of adult and 33% of pediatric patients are labeled with indeterminate colitis, creating a need for further molecular staining and continued multidisciplinary diagnostic approach to tailor treatment [22, 23] . In our patient, diagnostic uncertainty led to limited surgical resection for management of his perforation and resultant fistulae, as it should when the differential diagnosis includes Crohn's.
Segmental colitis associated with diverticula was also a consideration, which identifies patients with chronic mucosal inflammation at the diverticular segment of the sigmoid colon that spares the rectum and proximal colon. SCAD is rare, occurring in only 1.3% [8] and manifests similarly to IBD with comparable extraintestinal presentations, making it difficult to distinguish [9] . Like IBD, SCAD typically presents with rectal bleeding, urgency, and tenesmus, and has analogous pathologic and endoscopic findings [9, [24] [25] [26] . There is no consensus on its diagnosis, although several criteria are proposed. Inflammatory changes must be present only in the diverticular segments of the colon and, unlike UC, there must be complete rectal sparing. SCAD mimics the histological features of Crohn's, often containing transmural granulomas, ulcerations, and crypt abscesses [27, 28] . Similar to Crohn's, the granulomatous reaction is secondary to compromised blood flow leading to mucosal injury, ischemia, and altered bacterial environment [28] . A literature review demonstrated biopsy similarities and histology to UC, with proposed pathophysiology involving genetically predisposed patients, aberrant immune systems, and imbalanced microbiomes, suggesting SCAD may either progress, or be related to, UC [9] . UC patients, even with relative rectal sparing per gross endoscopic exam, will have some degree of rectal inflammation, making a rectal biopsy essential for differentiation [8] .
Our patient presented a diagnostic conundrum across multiple hospitals before undergoing definitive therapy. After pathologic evaluation, the etiology of his acute presentation appeared secondary to perforated diverticulitis in the setting of UC. SCAD was ruled out after rectal biopsy demonstrated moderately active colitis. Further, there was no evidence of Crohn's on pathology to suggest misdiagnosis. Making this determination allows for definitive therapy, with or without IPAA, and cure of his IBD. While the patient will require an additional procedure for completion colectomy, conservative bowel resection in this setting was the right decision and our recommendation for other surgeons. As always, it remains important for medical practitioners to consider the above discussion when encountering these patients.
